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CLAIMS 

What is claimed is: 



1 1 . A power supply controller circuit, comprising a current input 

2 circuit coupled to receive a current representative of an input voltage^ the 

3 current input circuit to generate an enable/disable signal when tKe^urrent 

4 crosses a threshold having a hysteresis of greater than or e^ual to zero, 

5 the power supply controller to activate and deactivate thrower supply in 

6 response to the enable/disable signal. 



1 2. The power supply Controller circi^rt of claim 1 further comprising 

2 an oscillator circuit coupled toMhe enabl^disable signal, the oscillator 

3 circuit to start and stop generating a switching waveform in response to 

4 the enable/disable signal. 




1 3. The power supply controller circuit of claim 2 wherein the 

2 oscillator circuit is to. complete an existing cycle of the switching waveform 

3 before the oscillator is to stop generating the switching waveform in 

4 response to the enable/disable signal. 



1 .4. The power supply controller circuit of claim 2 wherein the 

2 osciflator circuit is to start a new complete cycle of the switching waveform 

3 ^i/the oscillator circuit is to start generating the switching waveform in 

. 

-59- 



0 



003692.P040 



B is 

Hi 



£5 



4 response to the enable/disable signal. 

1 5. The power supply controller circuit of claim 2 further comprising 

2 a power switch coupled to a primary winding of the power supply, the 

3 power switch coupled to receive and to switch in response to th 

4 switching waveform. 

1 6. A power supply controller circuit, comprising a current input 

2 circuit coupled to receive a current representati>^ Df an input voltage, the 
€^ 3 current input circuit to generate an enable/dibble signal to activate the 

4 power supply when the curj^enfis in between a first current threshold 

5 having a first hysteresis greater than dr equal to zero and second current 

6 threshold having a second hyster^^is greater than or equal to zero, the 
1 7 second current threshold higher than the first current threshold, the 

8 current input circuit to deacJiivate the power supply when the current is 



9 less than the first curr^ru threshold, the current input circuit to deactivate 

1 0 the power supply when the current is greater than the second current 

11 threshold. 




1 7. The power supply controller circuit of claim 6 further comprising 

2 an oscillator circuit coupled to the enable/disable signal, the oscillator 

3 circuit^ start and stop generating a switching waveform in response to 

4 the^nable/disable signal. 

/ 
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8. The power supply controller circuit of claim 7 wherein the y 
oscillator circuit is to complete an existing cycle of the switching waveform 



before the oscillator is to stop generating the switching wavefori 

/ 

response to the enable/disable signal. ^/ 

9. The power supply controller circuit of claim//wherein the 
oscillator circuit is to start a new complete cycle of"^ [he switching waveform 
if the oscillator circuit isrto start generating the^itching waveform in 



1 0. The power supply controller circuit of claim 7 further 
comprising a power switch cou^d to a primary winding of the power 
supply, the power switch celled to receive and to switch in response to 
the switching waveforn/^ 

1 1 . A po^^er^ppl^ controller circuit, comprising a current input 
circuit coupidd to receive a current representative of an on/off control 
signal apj^d to the power supply, the current input circuit to generate an 
enabld/disable signal to activate the power supply when the current is in 
between a first current threshold having a first hysteresis greater than or 
equal to zero and second current threshold having a hysteresis greater 
than or equal to zero, the second current threshold higher than the first 
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iwer supply 




current threshold, the current input circuit to deactivate 
whe^|V)e current is less than the first curjent threshold, the current input 
circui^ to^eactivate the po\A^-s(jpply when the current is greater than the 
second currentihreshold. 



1 A power supply controller circuit, comprising: 

2 a current input circuit coupled to receive a current representative of 

3 an input voltage applied to a power supply, the current input circuit to 

4 generate a maximum duty cycle adjustment signal in response thereto; 

5 and 

6 a control circuit to generate a switching waveform, the control 

7 circuit coupled to receive the maximum duty cycle adjustment signal, the 

8 control circuit to limit the duty cycle of the switching waveform to a 

9 maximum value in response to the maximum duty cycle adjustment signal, 
1 0 the switching waveform to regulate the power supply output. 



1 
2 
3 
4 

1 

2 



The power supply controller circuit of claim ^further 
comprising a power switch coupled to a primary winding of the power 
supply, the power switch coupled to receive and to switch in response to 
the switching waveform. 

^ The power supply controller circuit of claim 1^ wherein the 
maximum duty cycle adjustment signal is inversely adjusted by the current 
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3 representative of the voltage input to the power supply when the current 

4 representative of the voltage input to the power supply is greater than a 

5 first value. 

1 ^y4. The power supply controller circuit of claim ^^wherein the 

2 maximum duty cycle adjustment signal is independent of the current 

3 representative of the voltage input to the power supply when the current 

4 representative of the voltage input to the power supply is less than the first 

5 value. 

1 1^. The power supply controller circuit of claim wherein the 

2 maximum duty cycle adjustment signal is combined with a control signal 

3 received by the control circuit. 

1 The power supply controller circuit of claim ^wherein the 

2 control circuit is a pulse width modulation circuit that includes a 

3 comparator to compare an oscillating sawtooth waveform with the 

4 combined maximum duty cycle adjustment signal and the control signal 

5 received by the pulse width modulation circuit. 

1 1^. The power supply controller circuit of claim )^ wherein the duty 

2 cycle of the switching waveform is adjusted in response to an output of 

3 the comparator. 
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1 19. A power supply controller circuit, comprising a current input 

2 circuit coupled to receive a current representative of an on/off control 

3 signal applied to a power supply, the current input circuit to generate 

4 enable/disable signal when the current crosses an on/off tM^shold having 

5 a hysteresis greater than or equal to zero, the power su(^ly controller to 

6 activate and deactivate a power supply in response to the on/off control 

7 signal. 'W 




1 20. The power supply epntroller circuit of clainn 1 9 further 

2 comprising an oscillator circuit coupled to/he enable/disable signal, the 

3 oscillator circuit to start and stop generating a switching waveform in 

* —7 

1 21 . The power supply controller circuit of claim 20 wherein the 

2 oscillator circuit is to complete an existing cycle of the switching waveform 

3 before the oscillator is to/stop generating the switching waveform in 

4 response to the on/off/control signal, 

1 22. The pcwver supply controller circuit of claim 20 wherein the 

2 oscillator circuits to start a new complete cycle of the switching waveform 

3 if the oscillator circuit is to start generating the switching waveform in 

4 response tc/the on/off control signal. 
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1 23. The power supply controller circuit of claim 20 further^ 

2 comprising a power switch coupled to a primary winding of thrower 

3 supply, the power switch coupled to receive and to switch^i^response to 

4 the switching waveform. 



1 24. The power sup^y controller circuit of claim 19 wherein the 

2 on/off threshold has a hys\^r^s^s greater than oj equal to zero. 



y;] 1 25. A power supply controller circur^; comprising: 

2 a current input circuit coupled to receive a current, the current input 

/ 

3 circuit to generate an enable/disable signal to deactivate a power supply 

^ " 4 when the magnitude of current crosses below an on/off threshold having a 

:h 5 hysteresis of greater than or equal to zero, the current input circuit to 

fji 6 activate the power supply when/ihe current crosses above the on/off 

Q 7 threshold, the current input cipfcuit to generate a current limit adjustment 

8 signal in response to the current; and 

9 a control circuit coi/pled to receive the current limit adjustment 

10 signal, the control circuit/coupled to adjust the current limit of a current 

1 1 through a power switc/in response to the current limit adjustment signal. 

1 26. The power supply controller circuit of claim 25 wherein the 

2 power switch is c/upled to a primary winding of the power supply. 
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1 27. The power supply controller circuit of claim 26 wherein tl 

2 control circuit is a pulse width modulation circuit that generates a/ 

3 switching waveform coupled to be received by the power switdn to 

4 regulate the power supply output. 





1 28. The power supply controller of claim 27 Wherein the current is 

2 representative of a feedback signal from the povv,^ supply output, wherein 

3 the power supply voltage is regulated through/current limit adjustment of 

4 the power switch in responserte4l;ie feedback signal 




1 29. A power supply controller,circuit, comprising: 

2 a current input circuit coupld^to receive a current for adjusting a 

3 current limit of a power switch, tl^ current input circuit to generate a 

4 current limit adjustment signal in response to the current; and 

5 a control circuit couf^d to receive the current limit adjustment 

7 through the power swi4h in response to the current limit adjustment 



6 signal, the control circui^F coupled to adjust the current limit of a current 



8 signal. 

1 30. The/power supply controller circuit of claim 29 wherein the 

2 power switch/is coupled to a primary winding of the power supply. 
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1 31 . The power supply controller circuit of claim 29 wherein th^ 

2 control circuit is a pulse width modulation circuit that generates ^ 

3 switching waveform coupled to be received by the power switch to 

4 regulate the power supply output. 



1 32. The power supply controller of claim 31 vyherein the current is 

2 representative of a feedback signal from the powefr^ supply output, wherein 

3 the power supply voltage is regulated through (^rrent limit adjustment of 

4 the power switch in response to the feedbad(<signal 




1 33. The power supply coRtroller of claim 31 wherein the control 

2 circuit includes a first comparator copied to compare a voltage 

3 representative of the current thre^gh the power switch with the current 

4 limit adjustment signal such tf^t the power switch is disabled in response 

5 to an output of the first coi/parator when the current limit set by the 

6 current limit adjustment/signal is exceeded. 



1 34. The power supply controller of claim 33 wherein the control 

2 circuit is to generate a switching waveform controlled in response to the 

3 output of the .first comparator such that the switching waveform is coupled 

4 to limit theycurrent through the power switch. 

1 /35. The power supply controller circuit of claim 29 wherein the 
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2 current limit of the current through the power switch is adjusted by the 

3 current when the current limit of the current through the power switch is 

4 below a predetermined maximum level. 

1 36. The power supply controller circuit of claim 35.wherein the 

2 current limit of the current through the power switch is fixed at the 

/ 

3 predetermined maximum level for magnitudes of the currents that are 

4 higher than the current value corresponding to tpe predetermined 

5 maximum current limit level. 




1 37. The power supply contpolleyof claim 29, wherein the current 

M 2 circuit also generates an enable/dl's^e signal that deactivates the power 

3 supply when the magnitude of the current is below an on/off threshold, the 

I / 

L:, 4 on/off threshold having a hysteresis of zero or greater. 



p 1 38. The power supply controller circuit of claim 37 further 

2 comprising an oscillat^ circuit coupled to an enable/disable signal, the 

3 oscillator circuit to^tart and stop generating a switching waveform in 

4 response to the/current crossing the on/off threshold. 

1 39. /The power supply controller circuit of claim 38 wherein the 

2 oscillator circuit is to complete an existing cycle of the switching waveform 

3 befor^^ oscillator is to stop generating the switching waveform in 
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4 response to the enable/disable signal. 



1 40. The power supply controller circuit of claim 38 whereirnhe 

2 oscillator circuit is to start a new complete cycle of the switchij^^g waveform 

3 if the oscillator circuit is to start generating the switching waveform in 

4 response to the enable/disable signal. 



1 41 . The power supply controller circuit o£/claim 29, wherein the 

2 current is received by the current input circui^n a low impedance 

3 terminal that has a reference voltage witfyrespect to ground. 

1 42. The power supply contrcrtler in claim 41 , wherein the current 

2 limit of the power switch is set by the value of resistance connected 

3 between the reference voltage on the low impedance terminal and 

4 ground. 

1 43. A method^or controlling a power supply, comprising: 

2 receiving a/nrst current representative of an input voltage to the 

3 power supply tl;*rough a first terminal of a power supply controller; 

4 activating an under-voltage signal if the first current falls below a 

5 first under^oltage threshold value; 

6 deactivating the under-voltage signal if the first current rises above 

7 a seo^d under-voltage threshold value; 
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8 activating the power supply in response to a deactivated under^ 

9 voltage signal; and 

10 deactivating the power supply in response to an activa^^d under- 

11 voltage signal. 



1 44. The method of claim 43 wherein acti^'ting the switching 

2 waveform includes starting a new complete pycle of the switching 

3 waveform. 



1 

2 
3 



45. The method/of claim 43 wherein deactivating the switching 
waveform includes^ajlowing toycomplete an existing cycle of the switching 
waveform. 



1 46. The meth(Dd of claim 43 wherein the second under-voltage 

2 threshold value is Aeater than the first under-voltage threshold value. 

1 47. Tbie method of claim 43 further comprising generating a 

2 positive current sense signal in response to the first current. 



1 
2 
3 



/ 



48. The method of claim 43 wherein receiving the first current 



reoresentative of the input voltage to the power supply comprises coupling 
^'resistance between the first terminal and an input of the primary 



4 ^winding. 
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1 49. The method of claim 43 wherein activating the power/supply in 

2 response to the deactivated under-voltage signal comprises^nabling a 

3 switching waveform in response to the deactivated und^r-voltage signal, 

4 the switching waveform to control a power switch C9upled to a primary 

5 winding of the power supply. 

1 50. The method of claim 43 wherein deactivating the power supply 

2 in response to the activated under-vol^age signal comprises disabling a 

3 switching waveform^j]^1^^^ to^he activated under-voltage signal, the 

4 switching waveform to^bntrol a^power switch coupled to a primary 

5 winding of the power supply. 



h 1 51 . A method fo/controlling a power supply, comprising: 

f i \ / 

m 2 receiving a first current representative of an input voltage to the 

3 power supply through a first terminal of a power supply controller; 



roue 

4 activating an over-voltage signal if the first current rises above a 

5 first over-voltage threshold value; 

6 deacJtivating the over-voltage signal if the first current falls below a 

7 second cfver-voltage threshold value; 

8 /activating the power supply in response to a deactivated over- 

9 voltage signal; and 

10 ^ deactivating the power supply in response to an activated over- 
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1 52. The method of claim 51 wherein activating the switpfiing 

2 waveform includes starting a new complete cycle of the switching 

3 waveform. / 

1 53. The method of claim 51 wherein^^activating the switching 

2 waveform includes allowing to complete an existing cycle of the switching 

3 waveform. / 

r:-L / 

1 54. The ni^hp^ of craim/51 wherein the first over-voltage 

2 threshold value is grater tha/the second over-voltage threshold value. 

1 55. The metho^'{)f claim 51 wherein receiving the first current 

2 representative of the' input voltage to the power supply comprises coupling 

3 a resistance betvween the first terminal and an input of the primary 

4 winding. / 

1 56/ The method of claim 51 further comprising switchably coupling 

2 the fir^' terminal to a first potential to switchably generate an over-voltage 

3 condition. 

1 / 57. The method of claim 51 wherein activating the power supply in 

/ 

-72- 



1 



003692.P040 



2 response to the deactivated over-voltage signal conriprises^erjabiing a 

3 switching waveform in response to the deactivatedovpr-voltage signal, 

4 the switching waveform to control a power swit9h coupled to a primary 

5 winding of the power supp 





1 58. The method ofcjaim 51 wherein deactivating the power supply 

2 in response to the artivated over-voltage signal comprises disabling a 

3 switching wa^vejorm in response to the activated over-voltage signal, the 

4 switchin^^ to control a power switch coupled to a primary 

5 winding of the power supply. 




A method for controlling a power supply, comprising: 



2 receiving a first current representative of an input voltage to the 

3 power supply through a first terminal of a power supply controller; 

4 switching a second current flowing through 4he-primary winding with 

A 

5 a switching waveform having a duty cycle; 

6 adjusting the duty cycle of the switching waveform in response to 

7 the first current. 

1 H The method of claina^ wherein the limit to the duty cycle is 

2 reduced in response to an increase in the first current if the first current is 

3 greater than a first threshold value, the first threshold having a hysteresis 

4 of greater than or equal to zero. 
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1 &!. The method of claim piO further comprising leaving unchanged 

2 the duty cycle of the switching waveform if the first current is less than or 

3 equal to the first threshold value. 

,/ i 

1 1 1^^. The method of clainri^ wherein adjusting the maximum duty 

2 cycle of the switching waveform comprises: 

3 generating a positive current sense signal in response to the first 

4 current; 

5 generating a first voltage in response to the positive current sense 

6 signal; 

7 comparing the first voltage with a switching sawtooth waveform; 

8 and 

9 resetting a latch to limit the maximum duty cycle of the switching 

10 waveform in response to comparing the first voltage with the switching 

1 1 sawtooth waveform. 

1 ^03. The method of claim^ wherein receiving the first current 

2 representative of the input voltage to the power supply comprises coupling 

3 a resistance between the first terminal and an input of the primary 

4 winding. 



64. A method for controlling 




a power supply, compnsing: 
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2 supplying a first current from a first terminal of a power supply 

3 controller; 

4 deactivating the power supply if the first current supplied ffom the 

5 first terminal falls below a first threshold value; and 

6 activating the power supply if the first current suppjifed from the first 

7 terminal rises above a second threshold value. 



1 65. The method of claim 64 wherein deactivating the power supply 



3 coupled to a primary winding\Df the powe/supply. 



2 comprises stopping a switcl^ictg wgveform to^control a power switch 



1 66. The method of claim 64 wherein activating the power supply 

2 comprises starting a switching wa^form to control a power switch 

3 coupled to a primary winding oi^he power supply 




1 67. The method of claim 64 wherein the second threshold value is 

2 greater than the first thjr^shold value. 



1 68. The method of claim 64 further comprising limiting the first 

2 current suppliet/from the first terminal to a maximum value. 



1 69. /the method of claim 65 wherein stopping the switching 

2 waveforrn includes allowing to complete an existing cycle of the switching 
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3 waveform. 



/ 



1 70. The method of claim 66 wherein starting the switching. 

2 waveform includes starting a new complete cycle of the switchmg 

3 waveform. 



1 

2 

1 
2 



71 . The method of claim 64 further comprising coupling a switch 



between the first terminal and ground. / 

fiii^ 



72. The method of claim 64 fiirtheryComprising coupling a variable 
resistance between the first terminal and ground. 



s it? 



1 
2 
3 
4 
5 
6 
7 



73. A method for controlling a power supply, comprising: 
supplying a first current/rom a first terminal of a power supply 
controller; 

controlling a second current flowing through a primary winding of 
the power supply with / power switch coupled to the primary winding; and 

adjusting a cu/rent limit of the second current in response to the 
first current. 



1 74. Tj/e method of claim 73 wherein adjusting the current limit of 

2 the seconcT current conriprises increasing the current limit of the second 

3 current/n response to an increase in the first current. 
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1 75. The method of claim 73 wherein adjusting the current limit o\/ 

2 the second current comprises decreasing the current limit of the secqfnd 

3 current in response to a decrease in the first current. 



1 76. The method of claim 73 further comprising coupling a 

2 resistance between the first terminal and ground. 

1 77. The method of claim 73 wherein controlling a second current 

2 flowing through the primary winding comprises:/ 

3 switching the power swit^Tn'^^i^ons^ a switching waveform; 

4 and ^ 

5 adjusting the switching waveforr;^ in response to the first current. 

1 78. The method of claim 7/wherein adjusting the switching 

2 waveform comprises: 

3 generating a first voltage in response to the first current; 

4 generating a secofid voltage in response to the second current; 

5 and 

6 adjusting the4witching waveform in response to a comparison of 

7 the first voltage ^6 the second voltage. 



1 



79. A power supply controller, comprising: 
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2 a power switch having a drain terminal, a source terminal and a 

/ 

3 gate, the drain terminal coupled to a primary winding of a power supply 

4 and the source terminal coupled to ground; 

5 a control circuit coupled to a control terminal, the drain teffminal and 

6 the gate of the power switch, the control terminal coupled to^n output of 

7 the power supply, the control circuit to generate a switchlfig waveform to 

8 control the power switch; 

9 multi-function circuitry coupled between a prfulti-function terminal 

10 and the control circuit, the switching wavefornn/generated in response to 

1 1 the drain terminal, the control terminal and tne multi-function terminal. 

. — 

2 function circuitry comprises: 

3 a negative current sensof coupled to the multi-function terminal, the 

4 negative current sensor to Generate a negative current sense signal in 

5 response to the multi-funcftion terminal if a voltage at the multi-function 

6 terminal is less than a first voltage, the negative current sensor isolated 

7 from the multi-functi(^ terminal if the voltage at the multi-function terminal 

8 is greater than the first voltage; 

9 a positive current sensor coupled to the multi-function terminal, the 

10 positive current sensor to generate a positive current sense signal in 

1 1 response t^the multi-function terminal if the voltage at the multi-function 

12 terminaj/is greater than a second voltage, the positive current sensor 
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isolated from the multi-function terminal if the voltage at the multi-function/ 
terminal is less than the second voltage, wherein the second voltage i; 
greater than the first voltage, the switching waveform generated Iry 
response to the negative current sense signal and the positive^durrent 
sense signal. 




81 . The power supply controller of claim 80 wherein the multi- 
function circuitry further comprises on/off circuitr^oupled to receive the 
negative current sense signal and coupled toine control circuit, the on/off 
circuitry to control the control^irc^ to stai/ and to stop the switching 
waveform in response to the r^lti-funcjfon terminal. 



1 
2 
3 
4 
5 
6 



82. The power supply controller of claim 80 wherein the multi- 
function circuitry further comp/ses external current limit adjuster circuitry 
coupled to receive the negsftive current sense signal and coupled to the 



control circuit, the external current limit adjuster circuitry control the control 
circuit to adjust a curr^t limit of 1 
Iti-fi 



the power switch in response to a current 
received at the multi-function terminal. 



1 

2 
3 
4 



83. The power supply controller of claim 80 wherein the multi- 
function cirpditry further comprises under-voltage comparator circuitry 
coupled t(/receive the positive current sense signal and coupled to the 
contro|^ircuit, the under-voltage comparator circuitry to control the control 
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5 circuit to start and to stop the switching waveform in response to a current/ 

6 received at the multi-function terminal. 




1 84. The power supply controller of claim 80 wherein the nnidlti- 

2 function circuitry further comprises over-voltage comparator circuitry 

3 coupled to receive the positive current sense signal and cou(^d to the 

4 control circuit, the over-voltage comparator circuitry to coritrol the control 

5 circuit to start and to stop the switching waveform in re^onse to a current 

6 received at the multi-function terminal. 



1 85. The power supply controller of claii;n 80 wherein the multi- 

2 function circuitry further comprises np<a^imur/^duty cycle adjuster circuitry 

3 coupled to receive the positive current seise signal and coupled to the 

4 control circuit, the maximum duty cycle^djuster circuitry to adjust the 

5 maximum duty cycle of the switchin^aveform in response to a current 

6 received at the multi-function terminal. 



1 86. The power supply/controller of claim 79 wherein a voltage at 

2 the multi-function terminal is substantially equal to a first constant voltage 

3 if there is a negative curr/nt flowing through the multi-function terminal. 

1 87. The pow^/supply controller of claim 79 wherein a voltage at 

2 the multi-function t/rminal is substantially equal to a second constant 
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3 voltage if there is a positive current flowing through the multi-function 

4 terminal. 



1 88. A method for controlling a power supply, comprising 

2 generating a switching waveform to control a power switc^h of a 

3 power supply controller coupled to a primary winding of the .f^wer supply; 

4 adjusting the switching waveform in response to a^rain terminal of 

5 the power supply controller coupled to the primary wining, a voltage at 

6 the drain terminal indicating a current flowing through the power switch; 

7 adjusting the switching waveform in resp<^se to a control terminal 

8 of the power supply controller coupled to an ^utput of the power supply; 

9 and r — 

10 adjusting the switching waveforr^ in response to a current flowing 

1 1 through a multi-function terminal of .tlie power supply controller 



P 1 89. The method of claim 88 wherein adjusting the switching 

2 waveform in response to th/current flowing through the multi-function 

3 terminal comprises gene/ating a negative current sense signal if the 

4 current flowing througj/the multi-function terminal flows out of the power 

5 supply controller from the multi-function terminal. 

/ 

1 90. The/method of claim 88 wherein adjusting the switching 

2 waveform in i;esponse to the current flowing through the multi-function 
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3 terminal comprises generating a positive current sense signal if the / 

4 current flowing through the multi-function terminal flows into the pov(^r 

5 supply controller through the multi-function terminal. 

1 91 . The method of claim 89 further comprising stgi^ing and 

2 stopping the switching waveform in response to the n^ative current 

3 sense signal. 

1 92. The method of claim 89 further comprising controlling the 

2 switching waveform to limit the current flov^g through the power switch in 

3 response to the negative curr^^^^se^ignal. 

y 

1 93. The method of claim 90 further comprising starting and 

2 stopping the switching wavefqr^ in response to the positive current sense 

3 signal. 

1 94. The method of claim 90 further comprising reducing a 

2 maximum duty cycl/of the switching waveform in response to the positive 

3 current sense si^al. 

1 95. method of claim 89 further comprising coupling the multi- 

2 function terminal to ground through a resistance. 
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1 96. The method of claim 89 further comprising switchably couplin 

2 the multi-function terminal to ground. 





1 97. The method of claim 90 further comprising couplin^lhe multi- 

2 function terminal to an input voltage of the power supply thi;c^gh a 

3 resistance. 

1 98. The method of claim 90 further comprising switchably coupling 

2 the multi-function terminal to a first potential. 



1 99. The power supply controller, cfomprising: 

2 a power switch coupled betweeri a drain terminal and a source 

3 terminal, the drain terminal to be copied to a primary winding of a power 

4 supply; 

5 a control circuit coupl^fi to the power switch, the drain terminal and 

6 a control terminal, the control terminal to be coupled to an output of the 

7 power supply; 

8 a negative cur4nt sensor coupled to a multi-function terminal; 

9 a positive current sensor coupled to the multi-function terminal; 

10 a on/off ci^uit coupled between the negative current sensor and 

1 1 the control circuit; 

12 an e/ternal current limit adjuster coupled between the negative 

1 3 current sfensor and the control circuit; 
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14 an under-voltage comparator coupled between the positive current 

1 5 sensor and the control circuit; / 

16 an over-voltage comparator coupled between the positive durrent 

1 7 sensor and the control circuit; and 

18 a maximum duty cycle adjuster coupled between the^positive 

1 9 current sensor and the control circuit. 




1 1 00. The power supply controller of claim y9 further comprising 

2 enable/disable logic coupled to an output of the/under-voltage 

3 comparator, to an output of the over-voltage^omparator, to an output of 

4 the on/off circuit and to an input of the c9^rol circuit. 

1 101 . The power sup^^^njVoller of claim 99 wherein the power 

2 switch comprises a power transi^r coupled between the drain terminal 

3 and the source terminal, the power transistor having a gate coupled to the 

4 control circuit. 



1 1 02. The power supply controller of claim 99 wherein the negative 

2 current sensor conrif^ises: 

3 a first curr^t source coupled to the control terminal; 

4 a first tr^sistor having a source coupled to the first current source 

5 and a gate c/up\ed to a drain of the first transistor; 



6 a s^ond transistor having a source coupled to the source of the 
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7 first transistor and a gate coupled to the gate of the first transistor; 



8 a third transistor having a drain coupled to the drain and the gate of 

9 the first transistor and to the gate of the second transistor, the third'' 

/ 

10 transistor having a source coupled to the multi-function terminar and a 



1 1 gate coupled to a first voltage; and / 

12 a fourth transistor having a drain and gate coupl^a to the drain of 

1 3 the second transistor. 



1 1 03. The power supply controller of clarfn 1 02 wherein the on/off 

2 circuit connprises: 

3 a second current source coupled/fo the control terminal; and 

4 a fifth transistor having a^gata^oupled to the gate and drain of the 

5 fourth transistor and a drain coupled to the second current source. 

1 1 04. The power supply controller of claim 1 02 wherein the external 

2 current limit adjuster comfprises: 

3 a third current sraurce coupled to the control terminal; 

4 a fourth current source coupled to the control terminal; 

5 a sixth trar^istor having a gate coupled to the gate and drain of the 

6 fourth transisto/ and a drain coupled to the third current source; 

7 a sev^th transistor having a gate and drain coupled to the drain of 

8 the sixth transistor; 

9 an eighth transistor having a gate coupled to the gate and drain of 
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10 the seventh transistor, the eighth transistor having a drain coupled to the 

1 1 fourth current source; and ' 



12 a first resistor coupled to the fourth current source and the,drain of 

13 the eighth transistor 





1 105. The power supply controller of claim 99 w|?erein the positive 

2 current sensor comprises: 

3 a ninth transistor having a source couplecKto the multi-function 

4 terminal and a gate coupled to a second voltage; 

5 a tenth transistor having a gate an/1 drain coupled to a drain of the 

6 ninth transistor; 

7 an eleventh transistor ha\ir)^ a gate coupled to the gate and drain 

8 of the tenth transistor; 

9 a twelfth transistor ha^^ing a source coupled to the control terminal 

10 and a gate and drain coupled to a drain of the eleventh transistor; and 

1 1 a fifth current s^rce coupled to a source of the tenth transistor and 

1 2 coupled to a sourcer of the eleventh transistor. 

1 1 06, The power supply controller of claim 1 05 wherein the under- 

2 voltage cor/parator comprises: 

3 a tnirteenth transistor having a source coupled to the control 

4 terminal and having a gate coupled to the gate and drain of the twelfth 

5 tran^tor; and 
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a sixth current source coupled to a drain of the thirteenth transistqr. 



/ 

/ 



1 1 07. The power supply controller of claim 1 05 wherein the over 

2 voltage comparator comprises: 

3 the fourteenth transistor having a source coupled to the control 

4 terminal and having a gate coupled to the gate and drair/of the twelfth 

5 transistor; and 

6 a seventh current source coupled to a drain^ of the fourteenth 

7 transistor. 




1 1 08. The power supply controller^of claim 1 00 wherein the 

2 enable/disable logic comprises: 

3 a first NOR gate having a firsi input coupled to the under-voltage 

4 comparator and having an invert^ second input coupled to the on/off 

5 circuit; and 

6 a second NOR gate having a first input coupled to the over-voltage 

7 comparator and having ^second input coupled to an output of the first 

8 NOR gate. 

1 1 09. The f/ower supply controller of claim 1 05 wherein the 

2 maximum duty l)/o\e adjuster comprises: 

3 a fifteenth transistor having a source coupled to the control terminal 

4 and having/a gate coupled to the gate and drain of the twelfth transistor; 
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5 a first diode coupled to a drain of the fifteenth transistor; and 

6 an eighth current source coupled to the drain of the fifteenth 

7 transistor. 

1 110. The power supply controller of claim 1 00 whereii/the control 

2 circuit comprises: 

3 a second resistor coupled to the control terminal 

4 a sixteenth transistor having a source couplea to the second 

/ 

5 resistor and a drain coupled to the maxinijjm duty cycle adjuster; 

^/ / 

6 a first comparator having a first^nput C9tjpled to the source of the 

7 sixteenth transistor and the second resistoi/ the first comparator having a 

8 second input coupled to a third voltage; 

9 a third resistor coupled to the drain of the sixteenth transistor; 
1 0 a fourth resistor coupled to drain of the sixteenth transistor and 

fii 1 1 the third resistor; 

1 2 a first capacitor couplecf to the fourth resistor; 

13 an oscillator having arn enable/disable input and first, second and 

14 third switching waveform /outputs, the enable/disable input of the oscillator 

15 coupled to the enable/msable logic; 

16 a fifth resistorycoupled to the drain terminal; 

17 a sixth resistlor coupled to the fifth resistor; 

18 a second comparator having a first input coupled to the fifth and 

19 sixth resistors lx\(\ a second input coupled to the external current limit 
/ 
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20 adjuster; 

21 a third comparator having a first input coupled to the third switchirfg 

22 wavefornn output and having a second input coupled to the first ca^.^or 

23 and the fourth resistor; 

24 a leading edge blanking delay circuit coupled to the p6wer switch; 

25 a first AND gate having a first input coupled to th^leading edge 

26 blanking delay circuit and having a second input coined to an output of 

27 the second comparator; 

28 a first OR gate having a first input coupled to an output of the first 

29 AND gate and having a second input coupfed to an output of the third 

30 comparator; 

31 a first latch having a set input" coupled to the second switching 

32 waveform output and having a r^et input coupled to an output of the first 

33 OR gate; and 

34 a second AND gate^having a first input coupled to the first 

35 switching waveform output and having a second input coupled to an 

36 output of the first lat^ri, the second AND gate having an output coupled to 

37 the power switch/ 

1 1 1 1 , /The power supply controller of claim 110 wherein the 

2 oscillator.Degins generating new complete cycles of first, second and third 

3 switchi/g waveforms at the first, second and third switching waveform 

4 outp^s, respectively, in response to an enable/disable signal received at 
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1 112. The power supply controller of claim 110 wherein the 

2 oscillator allows to complete e)a^lftg cycles cirfirst, second and third 

3 switching waveforms at the first,! secono and third switching waveform 

4 outputs, respectively, before stofiping the first, second and third switching 

5 waveforms in response to^afn enable/disable signal received at the 

6 enable/disable input. 
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